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Results on “Three predictions for July 2012 Federal Elections in Mexico based on
past regularities”
H. Herna´ndez-Saldan˜a
Departamento de Ciencias Ba´sicas, Universidad Auto´noma Metropolitana at Azcapotzalco, D.F., Mexico∗
The Presidential Election in Mexico of July 2012 has been the third time that PREP, Previous
Electoral Results Program works. PREP gives voting outcomes based in electoral certificates of each
polling station that arrive to capture centers. In previous ones, some statistical regularities had been
observed, three of them were selected to make predictions and were published in arXiv:1207.0078
[physics.soc-ph]. Using the database made public in July 2012, two of the predictions were
completely fulfilled, while, the third one was measured and confirmed using the database obtained
upon request to the electoral authorities. The first two predictions confirmed by actual measures
are: (ii) The Partido Revolucionario Institucional, PRI, is a sprinter and has a better performance
in polling stations arriving late to capture centers during the process. (iii) Distribution of vote of
this party is well described by a smooth function named a Daisy model. A Gamma distribution,
but compatible with a Daisy model, fits the distribution as well. The third prediction confirms that
errare humanum est, since the error distributions of all the self-consistency variables appeared as a
central power law with lateral lobes as in 2000 and 2006 electoral processes. The three measured
regularities appeared no matter the political environment.
INTRODUCTION
Even when the study and modeling of electoral statis-
tics is an area of traditional interest for Political Econ-
omy and, in general, Political Sciences, the availability of
databases in the last two decades made electoral systems
an area amenable to study for physicists and mathemati-
cians. A wide variety of theoretical models with this
point of view exist (see for instance [1] and references
therein) and in the last decade the number of studies
of actual (empirical) data is growing [2–10]. Predictions
on the analysis of such data are appearing together with
some theoretical frameworks trying to explain the reg-
ularities found in the “experimental” data. Notice that
these approaches are far from those made by traditional
political scientists.
Between the predictions we remark are those of Borgh-
esi [11] which have been verfied[12]. Here we present the
results for three predictions made before the July 2012
Mexican electoral process and made public in [13]. As
we shall see, two of them were fulfilled and the third
one was incomplete due to the change in the official data
presentation, which forbade the publication of the self-
consistency data while the certificates were processed.
RESULTS AND DISCUSSION
Data and Observables
The analysis is performed on the dataset provided by
the electoral authorities through the Programa de Resul-
tados Electorales Previos, PREP or Previous Electoral
Results Program, during the election day and the next
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one. On how this program is implemented see the of-
ficial electoral authorities web page[14, 15] or reference
[13]. On the peculiarities of the Mexican electoral pro-
cesses seei, for instance, [16]. Upon request, the electoral
authorities gave access to the self-consistency additional
data and the corresponding analysis is presented[17].
The database for the whole process contains the fields
recording polling stations IDs, number of votes for each
political party/candidate, time of arrival and a set of
control fields that are summarized in Table I. We con-
sider 139, 657 valid records, from a total of 144, 013,
in the dataset provided by the electoral authorities[17].
For 2000 and 2006 we used the dataset from references
[14, 15].
For the first prediction we use the distribution (not a
normalized histogram) of the variables Ei which are built
up from the values of the fields described in Table I; there,
six independent combinations available are considered.
The variables are built in order to see the lack or excess
of votes in the records, for instance the total number of
voters must coincide with the number of deposited ballots
in the urn (E4). In the ideal case all the distributions
must be Dirac’s delta functions. So, these distributions
are, in fact, the error distributions.
For the second prediction we consider the percentage
of votes for a party (PRI, in the current study) at a cer-
tain time t or at a certain percentage of processed votes
certificates. For the third prediction instead of the per-
centage of votes obtained we consider the distribution
of votes: it is made by the histogram of the number of
polling stations with certain amount of votes, properly
scaled and normalized in order to have a distribution nor-
malized to unity with unit mean as well. Since we wish
to compare with a probability distribution the amount of
votes is “unfolded” or “deconvoluted” by using the aver-
age number of votes, which properly scales the variable.
The resulting histogram must be normalized to area one.
(In reference [18] there is an explanation, but this pro-
2TABLE I. Self consistency fields and errors considered
in the PREP database of July 2000, 2006 and 2012.
E1 B. received Br - (Bs + V)
− (B. not used + Number of voters)
E2 B. received Br - (Bs + Bd)
− (B. not used + B. deposited)
E3 B. received Br - (Bs+
∑
i
Vi)
− (B. not used + Votes for each party)
E4 Number of voters V - Bd
− B. deposited
E5 Number of voters V -
∑
i
Vi
− Votes for each party
E6 B. deposited Bd -
∑
i
Vi
− Votes for each party
We abbreviated Ballots with B.. The variable Vi stands for
the number of votes obtained for each party/candidate.
cedure is standard in data treatment.) For simplicity we
focus only on results from the presidential election.
FIG. 1. Error distributions for the variables described
in Table I (from bottom to top) for the presidential
election on July 2012 in Mexico. The distribution are
plotted in log-linear scale. We scale by a factor of 100 each
time. Notice that they are characterized by a power law at
the center and asymmetric lobes at each side.
Prediction i) Errors could be epidemic in
contemporary Mexican elections
Self-consistency records in electoral data are an impor-
tant measure in order to test and understand the sources
of errors. The distribution of such records were presented
in the first version of [19] for the July 2006 federal elec-
tions presidential and for both chambers and the presi-
dential election of 2000 in an ulterior version. The reg-
ularities present for the error distributions described in
Table I, allowed me to formulate the following prediction:
FIG. 2. Same as previous for the presidential election
of July 2000 in Mexico. See text for details.
Error distributions in self consistency tests of PREP’s
dataset will be described globally by a power law at the
center and two asymmetric lobes at each side.
The six independent distributions are shown in Fig.
1 for the presidential process of July 2012. As can be
seen there the whole behaviour is similar to that in the
distributions calculated for the 2000 (see Fig. 2) and
2006 (Fig. 3) processes. As explained below they are
the histograms of the number of cabins that have values
of error equal to 0,1,2,· · · . Certainly, it can be inter-
preted as appearance and missing of votes, but in fact it
is a measure on how we count the electoral results. The
errors can be intentional cheating or counting mistakes.
For the present case some changes appeared in the labels
of the dataset, for instance, the “Total number of Bal-
lots deposited”, Bd, are now “Total number of extracted
ballots from the urn”; the sum of all the votes for the
different political parties and candidates is now made di-
rectly by the IFE’s computers. In the last case, we test
the value calculated by the computers and the sum on
the records with no main differences. It is important to
notice that the final electoral results are presented and
accounted after all the parties reached an agreement on
the results in each polling station.
In all the figures the distributions are scaled by a fac-
tor of 100 each time and in a log-linear graph in order to
appreciate all of them in a single figure. In all the cases
the central part has a power law decay and two asym-
metrical lobes. Large peaks appear in all the graphs in
Figs. 1 to 3. The reasons for this behaviour is unclear
but it looks as a general feature that deserves a wide and
detailed study[20].
3FIG. 3. Same as previous for the mexican presidential
election of July 2006. See text for details.
Prediction ii) The Partido Revolucionario
Institucional (PRI) is a sprinter
Even when the behaviour presented here for the pres-
idential candidates of the Partido Revolucionario Insti-
tucional appeared in election for the both chambers we
shall concentrate in the presidential case. A graph of the
percentage of votes for each party/candidate against the
percentage of computed polling stations had been pre-
sented in voters outcome reports for federal elections in
2000 and 2006. In reference [19], version 3, both elec-
tions are reported. In Figure 1 and 2 of 2006, and in
Figure 9 for 2000 the results are presented. In all the an-
alyzed cases, the PRI showed a change in the percentage
of votes’ slope. Close to the 70% of computed polling
stations an increase in the percentage of votes is evident.
No matter that in both elections this party did not obtain
the largest amount of votes, it appears ruling in polling
stations arriving at the end of the counting process. It
is a well known fact, due to historical reasons, that PRI
receives a lot of votes in geographical regions with a high
marginalization index(see for instance [21]), such regions
are expected to have a slow electoral data processing and
transmission to capture centers. This might explain why
PRI is a sprinter. In [13] the prediction was:
In the graph of percentage of vote against percentage
of processed certificates the PRI will change its rate of
growth around the time when 70% of the computed cer-
tificates arrive. i.e. this political party has a good final
sprint.
In order to test this prediction we report, in Figure 4,
the percentage of vote obtained by PRI against the per-
centage of computed certificates of the polling stations.
We report the presidential candidates in 2012 (EPN,
Enrique Pen˜a Nieto), 2006, (RMP, Roberto Madrazo
Pintado) and, 2000 (FLO, Francisco Labastida Ochoa).
For the July 2012 election the rules changed, candidates
FIG. 4. Percentage of votes obtained by the Partido
Revolucionario Institucional, PRI, presidential candi-
date in the federal elections of 2012 (upper red line),
2006 (second from the bottom in violet line), 2000
(third from the bottom in blue line) and percentage
of votes for PRI alone in July 2012 process (first line
in green). Straight dotted lines are included to guide the eye.
In 2000 and 2006 only the vote for coalitions was admitted.
For the 2012 process see explanation in the text. Notice that
in all the cases the graphs present a change in slope around
70% of computed certificates.
in coalitions appeared in the ballot in coalition and as
candidate of one party. So, we can differentiate the
votes for PRI only, from those obtained by the options
PRI+PVEM and PVEM alone. Hence, we present the
case for PRI alone as well. As can be observed in the
Figure 4, for all of these cases the PRI changes its growth
slope, increasing, in a noticeable way, the percentage of
votes. No matter if we analyze PRI alone or the coali-
tion. The change in slope is different in all the cases. The
small party in a coalition presents a typical small party
behaviour, (not shown). Hence, From Figure 4 it is clear
that prediction ii) has been verified.
Some small details about Figure 4. All the polling
stations certificates were considered in the figure, hence
it has small fluctuations that are not appreciable due
to the plotting character size. The present figure was
processed in order to keep the file size small. The PREP
record ends at a certain hour, usually 24-26 hours after
the beginning of capture and does not include 100% of
the polling stations. So the end of records is different for
each process.
Prediction iii) The PRI has a smooth vote
distribution
Beyond the important discussion about universal fea-
tures in vote distribution in world wide elections, a corpo-
rate political party has been extremely regular: the Par-
tido Revolucionario Institucional (PRI). In all the previ-
ously performed analysis,[7, 18, 19, 22] its vote distribu-
4tion is a smooth function. In reference [7], the smooth
behaviour of this party in federal elections 2000, 2003 and
2006 using the definitive dataset of Count by District was
reported. A similar behaviour has been observed in the
1997 and the 1994 elections by the author but the results
remain unpublished.
The distribution of votes is the histogram of the num-
ber of polling stations with a certain amount of votes,
properly scaled and normalized in order to have a nor-
malized to unity distribution with a unit mean as well.
In order to do the comparison with probability distribu-
tion the amount of votes is “unfolded” or “deconvoluted”
by using the average of the number of votes, which scale
properly the variable. The resulting histogram must be
normalized to area one. (In reference [18] there is an ex-
planation, but this procedure is standard in data treat-
ment.)
After this process, fitting a model is possible. Daisy
functions[23], of different ranks, were tested with success
for the 2000, 2003 and 2006 electoral processes for presi-
dent and for both chambers. The only free parameter in
this model is the rank, r, and is written as:
Pr(s) =
(r + 1)r+1
Γ(r + 1)
sr exp[−(r + 1)s]. (1)
With r an integer and Γ(·) the Gamma function.
However, this distribution is a particular case of a more
general distribution named the Gamma distribution. It
is characterized by two real free parameters, α and θ
[24, 25] and written as:
PΓ(s) =
sα−1
Γ(α)θα
exp[−
s
θ
]. (2)
Here the free parameters are real numbers. When θ =
1/(r + 1) and α = r + 1 we recover Eq. (1).
In this term, the third prediction was presented as:
The distribution of votes for PRI, in presidential and
both chambers elections, fit smooth distributions, in gen-
eral a Gamma distribution or Daisy models.
The result for the 2012 case is presented in Figure 5
and corresponds only to the presidential case for the votes
for PRI alone. We left the other cases for a future work.
There, the normalized histogram is presented in a black
line. It is noticeable that the beginning of the distribu-
tion is not compatible with the fast decay at the tail and
presents an abrupt change in slope (not shown). Such be-
haviour certainly can be analyzed with the Gamma dis-
tribution, but we keep the analysis apart since this kind
of change in the slope has been reported for the 2003 in-
termediate elections. There, the behaviour corresponds
to a different dynamic. The beginning of the distribution
in Figure 5 is fitted by a quadratic polynomial with no
linear term.
For the distribution remaining part we test our two
models. In broken red line appears a Daisy model of rank
r = 5 which follows the curve nicely. The tail is clearly
compatible with this Daisy as can be seen in Figure 6,
where the same plot is presented but in log-linear scale in
order to observe the exponential decay. Notice that the
Daisy model runs inside the range of fluctuations. Other
ranks of Daisy models do not fit the actual data.
In order to test how good the Daisy model is, we con-
trast it with the Gamma distribution with two free pa-
rameters, equation (2). The fit was obtained for different
starting points, since the change in slope is at s ≈ 0.4.
For fittings starting beyond this point the results are
around α−1 = 5.8 and 1/θ = 6.7. All the results are com-
patible with a Daisy model, since the relation between α
and θ remains as 1/θ ≈ α. Hence, prediction iii) was
fulfilled, PRI has a smooth vote distribution described by
Daisy models.
FIG. 5. Comparison of the July 2012 PRI vote distri-
bution for president (black line) with the two models.
In broken red line a Daisy model of rank r = 5, equation (1,)
in blue dot-line the Gamma distribution, equation (2), with
the best fit. And in magenta broken line a quadratic poly-
nomial which fits the distribution’s beginning. See text for
details.
FIG. 6. Same as the previous figure but in log-linear
scale. See text for details.
5A detailed analysis of the exact values of the param-
eters is irrelevant at this moment since we do not have
a theoretical model that explains this smooth behaviour.
There are efforts in this way [18, 22]. Additionally, the
results can be a mixture of dynamics since the histogram
is built up using the complete database and does not
consider differences in district or state, or if the state
has been ruled by PRI for a long time. It is important to
know that in several Mexican states PRI rules since 1929.
The analysis of PRI’s distribution of votes performed by
state and district is in progress.
CONCLUSIONS
Any scientific work must provide predictions, even
when they could be based only on empirical observations.
To have a valid theoretical framework for the regularities
is a much more satisfactory result, but social systems are
not well understood and this opens wide opportunities
for research and for new multidisciplinary approaches.
In this paper I offer evidence that Mexican elections,
as many others in several countries and years, present
regularities. The first fulfilled prediction is of a general
nature and it says that errors are always present, due to
honest mistakes or to intentional cheating. Here we show
that for the third time in a row, mexican elections show
characteristic distributions of error in the self-consistency
records. The reason for this behavior is unclear and de-
serves a separate analysis [20] since they appeared in
datasets that correspond to contrasting political envi-
ronments: 1) lack of suspicion of fraud in presidential
election (July 2000) with the defeat of the long time rul-
ing party, 2) large suspicion of fraud (July 2006) and, 3)
comeback to power of the ancient political party. Hence,
this kind of behavior appeared in all of them. Certainly,
local fraud by all political parties in Mexico is well docu-
mented, and we hope that some of the common practices
appear under a much more detailed analysis.
The second succesful prediction is a result of history
and geography: PRI has a well established promotional
system that has ruled for many years. So, no magic in-
telligence needs to be invoked in order to explain this
time domain behaviour. Wider studies could confirm
this. The third accomplished prediction is a much more
delicate question. The appearance of probability dis-
tributions in a process is, in general, evidence of some
sort of general principle behind it. Such is the case of
Gaussian distributions or power laws. The appearance
of Daisy models in all of the PRI electoral process could
open a door to understand corporative practices of par-
ties around the world.
I. DISCUSSION
II. MATERIALS AND METHODS
All the used datasets are public via the web page of IFE
[14]. Some dataset are available upon request through
the IFE authorities [17] or the author’s e-mail. The files
in text format contain empty fields or comments, some
of them are explicit in the annexed documentation. For
simplicity I did not consider any polling station recorded
with an empty field. The analysis of the error distribu-
tion of 2006 PREP was performed again with the data
base of accepted polling station certificates. All the data
treament was made in fortran 77 and the source code is
available from the author.
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